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SOIL MOISTURE AND WHEAT YIELDS
ON THE HIGH PLAINS

By H. H. Finnell, Soil Conservationist, Soil Conservation Service

A common complaint among- wheat farmers of the southern High
Plains is that you can't depend upon the weather : That it varies so
from season to season you can never tell the amount of rainfall to
expect.

It is true that you face uncertainties. It is also true that there are
important things on which you can depend. You can depend on the
wind blowing in the spring. You can depend on its raining every year.
You can depend on a hard rain—2 inches or more—at some time during
the year.

Your main problem, if you are a wheat farmer, is to take advantage
of the certainties on which you can depend.
The rainfall in the southern High Plains averages 17 to 25 inches

a year, according to locality. This is just about the right amount for
the deep soils of this area. Much more moisture could not be absorbed
by the soil; it would either be lost as runoff or percolate through the
soil and leach away plant food. Less rainfall would not moisten the
soil down to root depth.

These conditions favor conservation farming. They afford the
smart farmer many chances to use his skill and experience to produce
above-average crop yields. You do not do this, however, by trying
to predict the seasons in advance. You do it by using the weather of

the past

—

by saving and using the rain that has already fallen before

you plant your crop.

Moisture stored in the soil—stored up from previous rains—often

contributes as much to the wheat harvest as do the rains that come after

the crop is planted. The natural storage basin for rain water is in

the soil. And a good deep soil is necessary if you are to store enough
water in advance to assure a good crop.

Preparation for the Wheat Crop

Getting ready for the next crop starts with the harvest—the harvest

of the previous crop. Preparatory tillage should have a double pur-

pose—to collect a store of soil moisture and to preserve the trash

cover to protect the land against erosion.

A wheat crop, just harvested, will have taken most of the available

moisture from the soil. Regardless of the time of year a crop matures,

then is the time when rains begin to count toward making the next

crop. Then is the time to apply every practical method to hold the

moisture in the soil. Level terraces on nearly flat wheatland and con-

tour cultivation on gentle slopes are among the most effective methods
of holding moisture with which to insure the harvest (fig. 1)

.

An ideal preparatory season should last long enough for the stored

rain water to penetrate nearly through the root zone, but no longer.

The desirable depth of wetting will vary according to the land. It

should range, roughly, from about 36 to 54 inches on land with a deep
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FlGUBE 1.---1. Surface water is impounded by level terraces OD nearly flat land.
B, CJontoui cultivation also stores water. C, Both methods help to insure the
harvest and lasting vegetative ro\i>v.



fertile subsoil. It will be worth your while to test the depth of
moisture in your fields with a soil auger or post-hole digger.

A successful dry-land wheat farmer should know the character of

the soil in each of his fields. He should know how much rain it takes

to wet it through, and how much trash it takes to keep the soil from
blowing.
Where wheat is grown following wheat the most valuable rain of

the entire year is that which falls at the very start of the preparatory
period. July moisture, along with suitable cultivation, starts a train

of soil processes that liberates nitrates in the soil.

Avoid Wastes of Soil Moisture

Too little of the total rain that falls on the High Plains actually

finds its way into the soil and is kept there until crops can use it.

Evaporation takes back roughly two-thirds of it. A lot of it runs
off before it ever has a chance to soak into the ground. The value of
rains should be gaged largely by their ability to put moisture down
underneath the mulch. A medium-sized rain usually is best, unless
you get a heavy rain that is strung out over several days.

Once a small part of the season's supply of moisture has been safely

lodged in the subsoil it should not be wasted by weeds. A big mistake
is to assume that the bigger and thicker weeds are when you kill them
the more good you are doing. Actually, the reverse is true; the
younger you kill them the better. If weeds can be killed immediately
after germination they will have taken moisture only from the first

few inches of soil. None of the subsoil moisture will be wasted.

Initial Moisture a Major Factor

Soil moisture at planting time is the most important measurable
factor that will affect the success of a wheat crop. The amount of

soil moisture, as measured roughly by the depth it has penetrated,

can be used to forecast wheat yields within certain limits.

Other major factors which combine to determine the yield of grain
are: (1) Earliness of rainfall in the summer preparatory period and
(2) rainfall during the main growing season—January through May.
Grazing may also be a factor, depending on how it is managed.
Sowing wheat early in order to prolong the fall grazing or extending
grazing too late into the spring amounts to trading off part of the

potential grain yield for green forage. This is usually a fair exchange
if not overdone. An ever-present danger is that stock may eat the

wheat off too close during the winter and thus expose the soil to wind
erosion.

The figures in table 1 emphasize strongly the importance of con-

serving moisture both before and after a crop is planted. They sum-
marize 1,107 carefully kept records on typical soils under average farm
conditions.

These yield records from the southern High Plains show that the
amount of moisture in the soil at planting time nearly always makes
itself felt at harvest time. The records show that when other factors

are not favorable the crop depends almost entirely on moisture stored

in advance. They also reveal that when other factors are generally
favorable, scant original moisture produces average yields, but large

moisture reserves in the fall boost the yields to high levels.



Figure 2.—Stubble left on top helps to protect the wheatfield against soil

blowing and also provides surface protection for the next seeding.

Table 1.

—

Yields in the southern High Plains in relation to soil mois-

ture at seeding time

Depth of wetted soil at sowing time (inches)

Average yields per
acre when later con-

ditions are

—

Unfav-
orable,
1938-39

Favor-
able,

1945-47

0-12___ ___ _ _ _ .

Bushels
1.4
3. 1

8. 5
12. 6

Bushels
9. 2

13-24 10. 8
25-36 19. 7
37 or more 26. 2

Fallowing Wheatland

Where there is an interval of 3 months or less between the normal
harvest date and sowing time, as in northwest Kansas ami nearby
areas, systematic summer fallow has proved profitable. Fallowing
once every 2 or 3 years has usually proved most profitable.

It is easy to protect fallow land during the first blow season after

harvest if yon leave stubble standing until the following spring.

However, the danger of accidental fire and the need for killing weeds
usually makes 81111111101' or fall tillage desirable. But if you take care

to leave plenty of trash on top of the ground there will be little danger
of soil blowing (fig. 2).



Figure 3.

—

A„ Late-sowed wheat on bare ground runs the risk of blowing out.

B, Then, all you can do is to fall back on emergency tillage. C, But this kind

of protection does not usually last long. D, Under such conditions, topsoil

which does not take flight may end up in the fence corner.



The second blow season on fallowed land presents more of a prob-
lem. To depend entirely on the newly sown wheal crop is sometimes
risky. Hence, stubble-mulch tillage and strip cropping should be
used in the fallow-cropping system in order to play r-afe.

In the southern High Plains it will usually pay to fallow only
when harvest is followed by continued dry weather. Drought may
now and then be so severe that you have neither topsoil nor subsoil

moisture during the seeding period. This is a good hint to summer-
fallow part of your Panhandle wheatland. The record of yields in-

creased by fallowing under such conditions has been excellent.

Hold Soil Moisture and]Prevent Erosion

As long as the seasons are good, wind erosion is controlled auto-

matically by ordinary farming methods. A regular return of trash

to the land each year protects it from blowing, and a lack of moisture
does not cause blowing until it has hrst caused repeated crop failure

and until most of the residues have disappeared.

There is ample warning of probable soil blowing to the farmer who
watches both the soil-moisture supply and the trash cover in his fields.

The severest of conditions, such as existed during the middle 1930's, can
be met only by shifting from wheat to sorghum cover crops. This
should be done before the land goes out of control, because the rate

of land deterioration is rapid, once soil blowing has started. At such
times, late-sowed wheat on bare ground runs the risk of blowing out
( fig. 3 ) . If it does, all you can do is fall back on emergency tillage,

which is usually too late to keep your topsoil from blowing away.
The blowing off of just a few inches has reduced the productivity of

even the best Plains soils as much as 40 percent. In some areas where
severe wind erosion has occurred, the productivity of the land has been
cut down 60 percent or more, and four-fifths of the affected land
abandoned.
Nature is with you in residue management. Stubble and straw left

on the ground last longer when dry. They need to last longer if the

dry spell is severe and long enough to force you to put off making a

crop.

Types of tillage which leave trash on the surface help maintain the

needed protection. If stubble is thick and heavy, don't be tempted
to burn it. Knock it down with a one-way disk and proceed from there

with chisels or sweeps (tig. 4). The presence of straw not only safe-

guards the land against blowing but aids the penetration of rain water.

Water conservation and erosion control are interlocking—each helps

the other.

Farm the Best Soils

You can be sure of maintaining good ground cover and making
profitable crops in dry year- only if you limit your farming to deep
fertile soils. In the Colorado-Kansas area only these -oils can store

all the moisture during fallow >«'a-« >n<. Deep fertile soils are also

needed on the southern High Plains to produce the vigorous growth
of diverse crops in rapid succession when rainfall permits. And they

are needed in all areas to support a protective cover of sorghum crops
during the drier seasons. Thin soils cannot do these thii
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Figuee 4.

—

A, Tillage of heavy stubble can be started with chisels. B, It should
be deepened later with chisels or other suitable implements that leave plenty
of protective trash on the ground surface.
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